Introduction
Hardware
Although direct connection of analytical instruments to computers allows on-line acquisition of computer-readable data, there are still many laboratory situations which require off-line digitization of compiled analogue data as a separate step in the process of automatic data analysis. Such a situation applies to existing laboratory compilations of spectra recorded on paper documents, which, particularly as references, may be of great value to the laboratory. Commercially available digitized spectra files can be expensive, often they do not have the desired accuracy, and frequently they represent compounds which are not of interest to the user. On-line recording of new reference spectra may be impossible or impractical: the necessary reference compounds being either unavailable or expensive. So in these situations digitizing the available paper-recorded spectra is an attractive option.
A general discussion on the problems involved in compiling computer-readable spectra libraries is given by Biichi et al. [1] . These authors used a writing tablet linked to a PDP minicomputer for semi-automatic digitization of figure 3 . Only very sharp fluctuations which fall within the mazes of the measurement intervals are slightly topped. Also, without a correction for the width of the original curves, the digitized versions tend to have slightly broader profiles,, which was to be expected as the outer sides of the curves were digitized.
The repeatability of the plotter used was 0.1 mm, which results in an accuracy of cm-in the range of 4000-2000 cmand 0.5 cm-in the range of 2000-600 cm-1. For transmittance values this would result in an error less than 0.02T.
Additional errors, however, will be made since the transmittance values are measured. The magnitude ofthese errors will increase with the steepness ofthe curve and is caused by the finite size of the. lightspot of the sensor. When measuring perpendicularly on a black line the deviation will usually not exceed 0.2mm.
As for the speed of the system: the computer will interpret the sensor's signals after a fluctuating time interval, when the sensor has reached its programmed position. When a hardware signal would be available, an optimal (critical) timing would be possible. We used a less optimal software timing. Further improvements in speed can be obtained by using a higher baudrate or a parallel interface and obviously by specifying wider frequency intervals. as produced by the curve tracer. Digitization was carried out in two parts (separated by the vertical line), because the original spectrum was too long for the plotter bed.
In conclusion, it has been shown that is is possible to build a low-cost, fully automated curve-tracing digitizer, based on a microcomputer, a plotter and a high-resolution optical reflective sensor. The digitizing accuracy of the system mainly depends on the quality of the plotter, and on the resolution of the optical reflective sensor. Apart from the efficiency of the software, the speed of the system is principally controlled by the required accuracy. 
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